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(54) COPYING PREVENTION DEVICE AND METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To protect digital data on a 
data storage medium from unauthorized copying even 
when copying prevention information inside the data is 
forged. 

SOLUTION: Copying protective device and method to be 
used in a digital data recorder like a DVD-RAM include 
the use of a DVD disk 1 provided with a unique serial 
number stored in the read-only part 2 of a disk for data 
recording- The serial numbers of the respective disks are 
digitally signed together with other copying control 
information. The digital signature is verified in a DVD 
player/recorder and whether or not the disk to be 
reproduced is an original disk or a proper copy is 
checked. When it is not either one, the reproduction 
recording of the data of the disk are blocked. A copying 
generation management system is executed by the use 
of the copying control information as well. 
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(57) 
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a. 

[ mm 2 ] msm i ^co^mx-h x . mima^m 

im^m3]m^mi tfzii2Mmco^wx'h'>x . m 
mi^msmi. micoisE*iss'j^^^*L. mMmmm 

m^m4]m^m3tm(7)mx'h^x. mfsmmi 
mm iiij:x/m2 mms^itmzusi txmn^ 
him. 

imme] m^mttdi5tm<Dmmx'h'yx. m 
mmma. friEigifcj:t^m2<o««c^ws^ 

immi] Mfi-i&McommizmL<^mxh'y 
X. ^t>iz. m.mmmivm-hti)/>mmtt 

im^ms] m^mismc^mmx'h'^x. mimmn 

[mm9] Mri-im<onmizmm(r>mmx'h^ 

[it^«i 0 1 msm9m&(rMmx'h^x. msMm 
tx^m-hm. 

immi 1 ] M^i osK<oiircs>oT. 

(ii^jai2]it*3Sio^^>:»ii immmmxh^ 
X. msi::i^-'mT-mT>'^mi>zm^^iihm 

9. 

[fii^ 1 3 ] ^miwe.<ommi>z^<7mtxif> 
[mmi4 ] if*3ii smmcommx-h-iX, itriea; 

flstiD VDt ^ ;^ ^*»f>^r&^S. 

mim!iimwM.mit<omi>zm Lxmmi^T 
mmi 6 ] mmsfB'i^hr-nmm^iz 



cn^i 7] m^i eim(r>mwx'h^x. mm 
wmiTi^i'jmzm^-th^m^thim, 
ifitmi 8 ] mm i e 1 7i2i8osiaT«,o 

im^ 1 9 ] mmm leij^hi 8<^v^•r^L*^ i -pcib 

T V ^ S im7tcoi^i^±i,zm^^firz a h --far- ^' 

T-:^i&m-ttijmx'S)-yx. msim±iz^m^ix 
m. 

inm2 1 ] mm2 0smcoiimxt>^x. fnsK 

CH^fl 2 2 3 »^ 2 0 1 2 1 MiM<7>tmX'h r> 

X. fi^^)im^?:m\'^xmmmm^mi-?>zt 

iOm»!H^«!iiEfffRtr^rf2.T-^'fBii^ftc. 
[0001] 

L. mz UBU mm»}izTii^j:< ) . r-mmw 
mi-hfzib<^miixx/:fjmizmth, 

[0002] 

[«!*OStfi] :t-T^3j-CDJ?»CD-ROM<?)J:3^: 
TJ^':?;p«mcJ:*i{f. ^ix(:>izim^titzri^i'tuf 
S:^tCl^(reproduction) -tt^it 

iz. 

[00 0 3] Lt-L. lK<nm^tit^^XV(r>V^- 

y^mkth^LfkBmkUz. cD-Rc^'fh^y 

^CD-RW (S$«i;tT»rtg) S-&tffB»^l8xi^* 

9)vwmm. m/^zr'j^iv^mf'sx^m: oigi 

tal Versatile Disk)6tffic7)fig#TtJJl'\c7)^AtCf#-5 
T. idSm:mmn%i:m±fhtci!t)\,zmmc^\:-^ 
£>'XTJ>^<r)imf&tliWzLX%iZ. DVD-RAMW 
LT»4>^^TV^|,DVD^-^-:?'^i:, ISfigWt 

V3-^^-^tr. 3affifiJffl^fil^a'?«P^r5J^olB 

mM^zb-^xi^hht^tm^tih. 

[0004] D VDSffi<7)i!sa{i, Hi)!EcOBiS?f^3rS!» 
G F - 1 0 0 0 >- 'J -X<7) J: 0 ^ D V D - R A M tCOV ^ 
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rJi, McGrai^Hilltt*»^>aj)|g§flJtJiiiTaylor^DVD 
Deiiiystifiecl"S:#Bg§fL/tV^, 
[0005] lBf<i,*H03tf-1^(copy controD^rtfC 

^fig^D VD -R AM« J: a ^:Ti^':5';l'T-^ieii«f*: 
t*rLTD VD-RAMJ^<0T>'*:J';H/'3-rfci: •? 

[0006] T-lE^d:^^-tm±-tlfzi6iz. im^iz 
S. Jim Taylor^"DVD Demystified" (0^1 2 

-tri7i'i*it3fc:-'tsft-f$-Si6atfc:t**T-#2.. 

-3t-(Never-Copy)" 77^'&«l*a^•C, MHiD 

VD-ROMT^X^(r)Xo^m^tiiLW-mmil^X\ w 

atf-Sfc. laiiES&filBlliSriajh-r^, U-L, ^ct) 
DVD-ROM/RAMT>NV>^^fflV^Sit{Cj: 00 

[ 0 0 0 7 ] icoj: o^^t'~f)i±m(DWimm±-ti 

fzi^iz. DVDri—^izlii, ROMf -rX:^'fcM=5r 

^X^t/i:^ 0 i;•^;K0ROM■f X^' Sr^iEtn e- L 

m^tiX\^tzbit(^ru-^i}imiltz^Ui. 
[0008] 

f— r -6 3 Vt:*-:?^— f {±:t^A'-3 t-7 7^^^ ^ 

R O M f -f X ^' ±(7) i:' ; {:{2g L T V ^ I, 5: iSi? 
t^c{i5§§it46T. ZcO^Oi^i-Jl'T^X^'iim 

^{i±«# -ri) i: <7)X't S 3 > ta- JL— ift iix 

[0009] ±sm±m<7)i&mmit. ^mzfkts^^tfi 



Si^XTAfcopy generation management systen: CGM 
S)t:mihimfi^L^j:\>^ZtX'hl. 
[0010] :t U v'-^;WcOr-:J'iS1iiS5ft:<0|^ 

[0011] 2|sf|B^{±. zcoi 0 ^j:fsimiziitmizt 

[0012] 

imsi^Fb. i^m^i'fcommmtmmzmuz 
[0013] m^mi^mmif^ i mim^mh 
mi. mitij:v:m2mmsmm^d:&m^iz. w 

[00 14] 3^■Ui^'-^;^x-fX?<oJi^, m2<r)Mim 

m'FiimKDi^msm^i^-x'h'oxiiXw 
[0015] :mmi. tmmt:m.timmi 

[0016] *^HH{±$ /i>fc. «E*±tiE1i$ii;tm 
liSSiJ?-i3j:r/SSSiB^^«liiEfll«S:*1-SfSttiSE*fclB« 

ii^imsii^km.mmb<^m^izmLx§i^T-:^(^ 

[0017] :^mii, nt^m^tiT-m'^ 
mi.iZT-i'ismt^ ^cy)<oiaii^a t . 
z<7)mmii.. mii±.izim^tii^^, ma^mH-com 

[0018] mmma. r-^mzi3-(>mit^fix 

tx, mi^^^f^smwmthmi^ixi^xw 
[0019] ^hiz, immm^iT 

[0020] ^^miz^mi, $ <^(=, «ft±{cisii§ 

[0021] *f|BBicJ:fLtf, ^m^j:Zbiz. T-m 

mmm^ivfih(ox'h':>xi,, ^iE^:=it-*^4,«a 

[0022] 
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[00 23] 01 tfc^r^T, ^^BBtiSDVOr-f:^ 

iiDVDf ^ CO^^-Xh/j hffilS(burst cutting 
area)T'S) "5 3 S . § <?)=3r&i¥ffl{±JiB Taylor^DVD D 

eiiiystified"(Ol^l 2 5 — 1 2 6K$:#gS§ixfcV\ 
[0 0 24] ll2{Ci5V^T. i-f*ieil C^^y^' ) D 

VDr-f ;^^'4*<SE*SSt«§5tcJ: Ot^Sfecoliimietc 

iOiSJSSitS. DVDjSE^iOiSjtlStiCD-RJ^C 

DVDT-f;^^4 O^*-^-;?. h -y h^J^ 2 {C»g; a t 

■tSrjt->;tT -f x^ ^^fcA^T-^ S i: v%3 
[0 0 2 5] DVDf'-fX^' 1C0t-:?M1S3'v.c0T^' 

hh. DVD-ROMT-f;^^'«i. Jim Tayloi^"DVD D 
eiiiystified"<omi 2 l-l 2 3K{lifi«$*lT<r^|,J: 

ttc J: 04«-fl.::i: Cixfi, ;*ct<Or-< 

xi> imLth^'^i,zm^fmm<r>i. \^iMX'h h . 
DVD-RouT^x9<r>^<mmm^zxix\i. 

[0 0 2 6] DVD-R {y-i VV>X) f'(X9<r)i% 

mm\i. mwm2nzmt\im<r)>'^)ri\^ 

^^■k^th-^Tyy^r^X^^mm-h. fit. f- 

^atffc, -e^Or-fX^'tiillWWWiDVD-ROMi: 
[0027] f -f UiDVD-RAM (fit 



[0028] ?B«#'v5S^l.^ftcOiSIM^f -f X:? 
<^^(OWfttJ)SMc:oi,^T{i, DVD-Rf -fX 
^ li^WXX\XY\.zWm-h. Z<r>r<x^\t^ 

{?02ts^L^g!jii8jig-C'i85is<ts. -e«o^m, 

f -f x^S3t**-^7'7 y f ^ x^' 2: 3 y f :x7«t|& 

^2l,zmtTkttlX\^h. 3>'f 

X\ WB, ;t-f -f^f-:?. ^ /difficof i-'^';l'3y 

f V7 {:i:iX'\iW^LXr-9 m^) . HXr/fs 

x^ iff>mff)m&mL m3^z^ii::m^m8i:^m 
ixmm-tz ) ism-ttzti/^x't i. . 
[0029] ayTy>mmizx om^tihKMi 
«^a8o-M{±, DVDT^x^i<7)m^tiiL^mu 

^2i)^i^T^xi^Mmm^iiitm?^tiiimm.9k. 

3e-faffi$8 (CCI )«SllOi:, 

/c3tr-«affl$gS:f-:J'r-x?'f T'l 2i)^h<r>T—^ 
[0030] ts^m.8mmvitm4 tisv^T . x 

T-yr slX\ S?;^ajtilg9*<l2lli+C0f ^X^ ld» 

^jf 'fX^'^iJ^SrMi^tfiL. Z<7)M^lf^CCl±^ 
^lO^S-r. cc i^^ioji, icof-f Xi^i^ij 
i^iO^ffilg^. 3t-l^ff#tL-C^-fl. ( s 
2) . X-f>yrs3-C{4. ieifi*S^'A-;H lifir-^ 
7-/}^yi2i}^hT~i^^m:^iiil. Zil^. CCI 

1 0 *»^>o3 e-'^jffg 1 1 1 -f x^' 1 ± 

tiSH-fS (s4) . idLTf#^.itf>:ie$|i^;^f -fX 

[003 1 ] aStCfcV^T. ^^BBtCtSDVDrU- 
•^13«i, M^aiL^Sl4t. CC I^^^iv'jL-;!. 
15i:.S^ai6i:S:WtS. TU— ^1 30lSf^ 

^s^tii6(cfcv^-c. x-fvT-s 5Tii. m^mLmm 

14*^mUct-5tfCV'.§f -fX?'l*>(i>f-:?, 3 
t-'^ffi^fe-it/f ^x^'a$siJi^$-^;^aiL, ^coffl 
miCCim£=ii^A-lV15^mh. Xf-yrs6-C 
Ji. MEti^'j.-;H 576<3lf-'gafff?g^«|SELJ:3 
bth. -t^^hh. 3h-'iaffifSfcJ:t^f -fXi7iS»iJ 

^X9 t^V^'^^tvtz 3 b--*»J) S ^ ^{i^JE^ 3 b--*>^ 

M^-ri.. ims^^\.zwmm^ifi^t. um\ixi-yr 

s 7^jt^, S±gSl 6*<f-:J'S:B±-ri.. ^^Uife 
;^^Jti'?- p i: t T V %S f X ^' *cpiE3 tf-f A S i: S- 

[0032] z:ixm-fh^wm-tKx<7)m^zii\^ 
T, ss;vait^>''a-;n 1. S!^aitsia9. i4fc 

i:Vlf4^Sl 6fiOj:a=3:. DVDf -f x^'K^tLTf 
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- 1 0 0 0 V y -Xc^i: 3 'SrffilEfiOD V Dri^-^/l^ 

m^^zbtifX'^i. cc i^si ofixr/cc I 

U'vi' comma. m:<^-?^ i^ora-t y^t:m^ti 

xm±X'vy}^'yji7izi-^xmm-^z)ii}iTt 

I, 

[ 0 0 3 3 ] T -f x^' 1 ±(c|Sllt'# I n h--^ffi?8 

7i.zii\,^x. •xrs9T'{±, ss;^jijma9*«:tu 

T-yTs 1 0X\ SdSrat-faffilfit LTftfff 
h. Xy-yrs 1 lX\i. E^^i^'a-ZH Iffir-^ 

T-:^^r\2t^t^T-9-^m.?i-^LX. Z(7)T-yi5 

xt/sdir ^ ia)T-^mm3^imti ( s i 

2) . XT7rs 1 SX'ii. m^tiiobLX^'^hT^ 

X-; l<7)r-^^mt'^mi^iiii-. Xy-yTs 1 4X' 
{±, C C I :^iiEfl 1 5 iimW.(DT -f Xi^m^ff-S p s-^ 

v=Ji-ji'T'iX'!^m\^s<icozi\^~bmt&. i>L 
(om^'f. mm. ^f'iX9<n'y^}rmmfn-b 

=3:'3> ^(nr^X^tm&^XhhZb^m^WU^ 
S^llgl 6^4>tLS ( s 1 5 ) . -fi. 
T-tX^isial^- ^tirz<OXhti\S. -t^sh^ . Jj" U v 
-fivr -iX^ ±.(r)-f'<.x<r>f- 7 if^tz tuf^x-^^ 
m^ilfzcoX'htUt, mzts:ir'iX9<r))^-x\-i] >y h 
m.2^<nr'iX^mi=i-s^i. miT£T<x^<r)f 
- 3 C 3 e- S v-'^hyl-T ^ X MSSff S 

Mgai6^jli^>ill. (s 16) . 
[0034] '2>i-<m!mb LT^'J i''-^;^T -f X^ 

*<M±Six=5:v^«^ Ci<0fi^{cJ:|.DVD7*L'— ^{±^ 

;tT -< X^' 2 ttft<03 t-^^-f 4 ^ i«s 
{i, Xf-vrs 1 4~s 1 6T'iKBSL;tJ:'?=5:7'l/— \r 
\3bmtmL'hju-vP^:'€oZb\,zX'0mL-^tih. 
:Lixii^m^h<n\i. Sp*5SdtS'5:5J^(^3tr- 
s- . m 1 -ffift^^n \^-xhh bmm.mmLx . h 

[0035] ±a<7)3 t-lfa:^lc J: 1, 3 e-RSihS- 



[00361 mwm^<n%m<7)-ma. mm^'y 

XTJ^im^bthZ.bifX'%hTi^9i\^^^^-t 

-r^Htife I. R s Ar-^'-fe^ i y T tt*»/o7&flR$ti 

Si^BJi, Bruce Schneier, "Applied Cryptography", Jo 
hn Wiley 8; Sons, Inc. 1996. ISBN 0-471-11709-9 ?:# 

[0037] ^mm^Ji, ^-Jtdcey pairs) t L-T 

^t^flh. ^mzmj^m^^mnirnXM^Wy invers 
e mathematical operations)<0|^St^;jl^O<£fflt^-:J< 
hffiX'hh. 

[0038] EiMimi7)Vzt*) XJ>,Tt)tb 

tlb. SIEEk (m) ^±df-KS:fflv^fe;<■x•fe->''m 

[0039] tt, KtK-ii^EcOdr-WCftS^r^. 

{f, Ek (Ek-i (m) ) =ini:>5rl,, X-^X. ^-K"! 

{i. ^-K dZXW^^b^^^) imm?>Zbl.z 

x'ofmtizbii'x^i, mmma. ^f- <^t'7 

hm^+^i^^^^ mms i2h'yhU)±) bt. m 

-simThhb\>^o^{zm-^< i><^X'hh. 
[0040] "fJi^imm. t^^nr^i-rf yxi^iij: 
i/-:^i6)>'N •/ i^j-mcizm-^K z b *>'T'# s . A-y i^jL 
mm. ^^^xm^^iixzixi. M-yi/iffltt 
T»<5>itl.-«tcJ: *)4^^\^tiimiz^timm 

x.<^ay2t#, A.y>-a€c=H (m) ^tfi:-ti.::i: 

•y mm\ 2 8f-y hWl) 

#t L.TBniceSchneier, "Applied Cryptography", pp. 
29-31, pp. 38-39, D.W. Davies, W.L.Price, "The Appl 
ication of Digital Signitures Based on Public-Key 
Cryptosystems" , Proceedings of the Fifth Intemati 
onal Computer CommunicationsConference, October 19 
80. pp. 525-530, ii J: Rational Physical Laboratory 

Report DNACS 39/80. December 1980Sr#8g$iX;tV>. 

[0041] T v^';WS=fe<OiSM$-^Sgfc-ri.:^«:m 

T^zmmh. 

[0042] mm. Xti<Y^;< 'y^-i^t:m*)tz\>^b 
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•y-fc-^'A«x*>/5,f&ii:i?,fL^t,<o-cS)Sc:fc. tJiif, 

h. 

[0043] 1. c = H (m) Srtm-fS. Cifc:. H 

[0 044] 2. $e2^K-iSrfflV^-CE(c:J;0c^B&^ 

[0 04 5] ■r^;b*>. xv^;Mi:fe=Ek-i (c) 
T^-'rJ'/PS^Ji. dvlt-Ji. SigK-i (m) t^Sn 

[0 04 6] S i gk-i (m) =Ek.i ( c ) 

0. X<0i;t§BS|KSrffl(,^-CW«$:«IIE-ri.C:t*5t-# 

[0047] 1. c' =H(m) S-H^-rS. 
[00 4 8] 2. df_KSrfflv^TEk.l (c) 

c. •r^*)%c = Ek (Ek-i (c) ) Sr^yjS. 
[0049] 3. etc' b^imtl, 
[0050] tL, c = c' Tfe^tf, msiimiTh 

*). ^oX'Kcim£m^9kX'hi. 

[0051]^ •y-fe->''m{cM'c>*>O^H*»'S)-?7tJl^ 
{zJmm.t^l. ^r-ff^^.. ClOi^. ^"/-b-i^' 
c" <D^\v=ya.f)<^hlti^(3X'hl, ttz^ f'J^ivm 

\iZT9^XX'th<rMX<r)7).X'hh1l^h. ^iSK-CR 

XX'hh. 

:?«ES1SS:«JiE-rS^ci6. iE^SSrt^OCC I ^ 
60A^Jffl5:W-ri.. DSA^RSAr^t-d-'JXAcO.fcp 

•9. Java (Ugil) ro^^Sy^mSt^ 

Mf^ S , MtH J a V a A P Hi. Java.security.Ke 
yPairGeneratort tX^htlX^'^t^-M^i' vXt: 

7V— f <7)M^rtil^i03ii^r-:ft-|6i>'N -y i^aRiiSjH 

(x) i:S-fflV%TTv^';UiS:feS ist-i (Sd) 

[0053] ai^A.y i^iMiaco-fifijti. liriBLjfA 

PPl ied Cryptography" <Opp.442-445tc;i£K$^1.7tSecure 



Hash Algorithn (SHA)T*I). ^fiOTyP-^UXAtt, 
^*A:'3t'-y mi^ifX. 1 60t'7 h<r)^\-yi^j^ 

mi. im7P?mizm-^^Kimmm/y'i^-'^m< 
yr-i<zmm-^tii. fy'^^jim^sisy.i (sd) 

[0 0 54] 05tcMO, rv-^isx'ii. mi^mt 

^14{4, M^LXdtlX^'^if^X^lffir-^ 

mm3i}^t,{^m^-Ki5xx/s i gk-i (sd) ^s!;^. 

MSM^2A-^>T>fX^^iJ^SpS:s!0. CCIfi? 
lESl 5{i. >'N-yi^j.jlH (Sp) Sr^aiL, KiJrfflC^ 
TSigk-i (Sd) S:ft?IS-f|.ii:t:J:OA'/i^afiH 
(Sd)Srffl,, CC iMiESl 5{±. OV^T'. Zix(y 
cO2-:>(50>'N yv-a<12:Jt^-ri.. Sdt Sp*i^L(tit 
iS. m^Ll-otLXK'^lf^xi'litVi^i-Jl'T-iX 
^tl:<n>X\ A.yi/Affit,I3I-T'$>0. «®E{ifig:?^L, B 

^fe^:i1F^■rl>^i^*>mgs 1 6 '\jS4>ixi, , sd t sp 

[00 55] 3yry>y#k*^i4, %m^-Y^-Hzr'? 
[00 56] $'^lc1«3S^3t-<7)l^S:Brtgtt-?.Jt 

■n\:~-fmy -i-ivYX'hh. 

[00 57] I18i:09{4. 3yxy>yfitJ&#tcJ: Offi 
fflSiXl.lBll^a2 0<Ofl!li7)^Jco«{BS^fig, fcitf, le 

[0 0 58] Xx-yrs 1 7T'{±,^-S^*E^:yj.- 

/i'2 1 im^wnfzy^(r>'^TJVt[^)Xj^(n^-n^ 
^■fs. x-f>yrs 1 8-e{4. ffl5»ajujia2 2*<T 
x^ 1 om?*-^ DVDT-fx^'i<7)ij 

9-C'{4, 3 e-^ltfg (CCD 4J£S2 3*<. =^ 

fcJ:t/3e-wa7-f-;WF (CCF) T 
-^"<.-X 2 4 <o<50 3 l^-ta 7 -f -yW H tcScf V 

t-ia7-f-;l/HJi, 3 t-ii (Copy-Freely). % 
^N'-a e- (Never-Copy) , 3 t-VyX (Copy-Once) . 
tJ<J:tXy-*r3 f-(No->k3re-Copy)<04-?OglO -5 1. 

m.-fht^\h<r>%^jriim^z^\^xmzmmh, x 

T-y 7*s 2 0T«4. leil^ yjL-;P2 5*<, DVDf'-f 
X9 1 tC§*»itl)'^#T-^5-T-^'r-*'( 7*2 6*> 
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CO 0 6 0] m on. immiw^mf-(xi'±i,z 
T-i'i:mrtht:ibm\.^i^mff)^emm3 o<^ 

m^^^t. mi oaxr/mi ii^za^^x. x^-vrs 

2 2-C. A:»]fi^*!MtvA-;U3 m. fi^LJtJ;^ 
\izr< x^rv-^ 1 3 *>A> 3 e-^ftfgfcit^i2ii 

3t-«. CC I«||ES3 2*«rJt-'fa^ffg5-:g!iEL<t 

ot-fs. cci«iiEll32{±, ru— ^13rt<0CC 

n^m 5t!Bit^iiE«tg^^-ri.. it, rv- 

liZX*)m^tLh. U^L, l2^a3 0A<7-U— \rl 

3 .y hX-hh^-^. CC I MES3 2<iZ 

Z^ru-^iziia}^-^mimii^t^j:<X 
(006 13 ^OS|igT'«IIE*«$^fiScL^v:'^ ( s 2 3 ) . 

T-i^(fitmm±^ii&. miimx'$>tni. mm 

Vjl^mWiZl*). T—!fifiUUza\^-X'ti>Zt 

SE^3 2m^h. t LT-^'*^'SitrJlf--C#S 
^:^>{f. $iJ»i;^T-yrs2 8^^TL. ^^T. IB^i 
t jL 3 4 *i a t-l^ffl?fiij it^x- ^' Srfr^v:^ 
T-fX^'3 5^l5l*-fS, Xr.yrs2 4Tt>LT-:? 

tr-t'# ^rv^^: 1 5: a t-l=affi#3&% Lt 
V^^Uf. m{tXy-'vrs2 5^^L. ZZX\ Ml 

tf 3 tr-9 yxy yym^\,zx *) . t-^'*« i dlJt'ft 

3 f-t'$ I. i t $r 3 h'-l=a7 tr 

i}^i}-iccmmm2tim^th. it. 7^^^*^' 
XT-/rs2 9^m^. ^zx'm%im±^ixh . - 

X-f-yT-s 2 6^^21^. SS;^aj LSII12 6**. 

»f;^c^T ^ ;^ 3 5 <7)^«ciSXi|^S-?-OT -f X <m?i- 

3 3'^MI.. Xn-^/Tsil-QM. CC I^^SJine 
-^37 -f H S- 3 1-7 yxti^ho tr-y-^rTt 
, IBfl^ X JL -/U 3 4 Tr -f X ^ 3 5 tieil$ iil> 



[ 0 0 6 2 ] u x:^;^T < X ^? ts# a* ti§ 3 1 - 
'J v>yK7)/N-.y ^T-zT^ "^-^^^hrni^m&^z 

n\JXH-tm. WXh<03lf-<04fi^8g:Jj{44i.5t 

[0063] ID{43yxy7tt*^?:iS«'Jtl.f»«-C' 

B, m^^7i.oh. CCFJ4. ±5*L;tJ:3t. 3t- 
gi, ^->'N'-3t;-, 3e-7y;^, y-^73f-<7) 
fflSr*gOaa3t^-1fa7^-;l.HS:^f. AiJit^ 
A' 14. ttJ^tel?ttfgIDfcJ:t;cCF^-igty;W 
-r^L-tl.cOtcffi^iJ^MattTffl<,^^. ^J;t<4\ A= 
IDICCF *>0 A' = I D I CCF' iOin<T'S) 

S. cicitc. CCF' l4«f3t^T'fX^'±/\c?)ie^^fc: 

3e-<ta7^-;l'HcOffiiO^Mt^*-t, Sd. Sc. s 

p{4, T ^ ;?.^'<^sg;^i^aj L^m.'jt\zm\^f\^z.T -f ^ 
^'iss'H^Tfts. Lfzifi-yx. :.ixt><r)mmm%f<z 

J:-5T^§fl^v^. Sd{4. ^|Jx'-^;l.T-fX?ilJ3!| 
i^lrat. Sc(4, ^'Ji^'■t;^T'fX^'*^afi<>c^t 
-^iiohT^Xi'<Or^xi'mw\l'imi. Sp«4, 
M^Li.obLX\^hT^X9ff)f'!Xi^mm^ 
•f, Sp{4, Sd. Sccoli5r«I.C:i:*^T-#l.. -e-<OJ* 
^y>''-t;l'T-fX^'tij:t^-e<7)^aW3h-A<-eix 

[0064] Kftfeit^Kft-itt. 3yx>7«*&#OT 

mm. ^\^-\i:^*)i/i-)vi}>h(n?i-^mx\ Jr'J>''-^ 

;K7)3 e-*»<t,{4^tgi: -ri. i f: S-fililt « C GM S 

^-nx'hh. 

[006 5] 08tJJ:^/0l2^^^iv^•c, 3>'-ry7ft 

>'N*'y^r'yr3e-<0f^jSt-*i6T3j-Uv''^;l/ 

r'(x^ti-t,<r>hfi^h^im±-fhztim.ts^ 

XT>y7's3 0T\ CCF7 7^^2r:tVN'-3t-fc 
■fe-y h-th. Xt-'vTs 3 1-C14. ^r- v'a- 

;P2 1(i. micOW=ov^'rJi2Uc=^r-^tKAfc<}:tA' 
Kft-iSr^-ri., Sg;^tliLga2 2*>'T-f 

1 comi^ta L^m^m^^ sdi'^^m l ( s 3 2 ) . 

XT-vrs 3 3T'CC I4^S2 3*«Ti^'^';l/W*SigK 
A- 1 (Sd. A) ^ff-m-ri> . ^<0i®^O3 t-^ffi?8{4Si« 
K,., (Sd.A) t Ka i:*>/c>!5rl. . I2IS^ >''a-;U2 5(4. 

T-:J'T-;5?'f :^2 6*»<?>T-:?5:8!;^iaJL (s 
34) . ;?.T y7*s3 5t% CC 1 4figS2 3*»<^03 

[0 0 66] 05fcJ; 1^01 3CiJl^T, ilfiT-^'-C' 
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(cffA^iiSfc, Xx-yTs4 0-C. S?^ffiLJ?Ml4 

t. ll»a5LSS14«, tt:. T-ifm3i)^t>o\i 

-^atP8. -r^r^b^A. K,fcJ;l/^igK,.i(Sd.A)S:Si 
^ait. CC l:^iiESffl 5ti:. -eciT. XTvrs4 1 
tfcV^X, Sd, A. KsSrfflV^TSigKA.i(Sd,A)S:«||E 
t*. iL. mEi}(mtiHi. MWi:^T«yrs4 2 

{f , $fJ»{iXr •/ 7- s 4 3 ^jt;=^ , ^ >! X'T-i^com. 
SptiXt/f -f X^'cr)T-:5'«^3*»<^,Sg;^ti5$iX7tA 

mwc - mnt^ztm^i. t^j:hib. c- =h 

(m) . ZZI>Zm= (Sp. A) X'hl. UcA^'-aT, 

c' =H (Sp, A) fc^rS. 

[0068] raiSH{J, mLc=H (Sp. A) 

thZtlzX'onti>ixh. 
[0069] t>L, c = c' , ■r'5rt>*>, H (Sd, 
A) =H (Sp. A) ^r^>tf. Ztiii. AtStxD^Ut 

i^ij^mm^h^x'h*) . mz. sp=sd. t^^h 

-^'*iiail$itJtT-fX^£Oj/UT;P#^t*»'|i|tT'<i!> 

-yi-Jl^f ^ X^X'h'O . X-yX. ^mziftillf-:^ 
m±m^$ixhZiit:7rsLX^\h, ^tmSLm 
hiUt. M^tXottX\<^?>T^Xl^ii-:i\:-X'i)l 

[00 70] ll8fcJ:y^214^cJoV^T. ayf-yy^ 
•yT-s 5 IT'ti, dt~Jvf^^i;A-;l/2 l*^^-JtK 

tiiLiss2 2{i. T-ix^KDm^^iUL^mm^^hs 

dim^iiil ( s 5 2 ) . ;?.f--x7's 5 3t\ T^i^'^'/l' 
S^SigK*-i(Sd,A.K„)S:|tS:-f.?>. lE^^i^'a 
-yU2 5{iT-^r-;*-f ^2 6*><5T~^^lft^ajt 
(s54) . ;^T-/7's55T'f'f:^i?l(C5tLTT- 
^' i; 1 1, (CC CI ^|§2 3 *»i^><03 t-'^ttfgSrS 

#jitr. zff)zi\i-'mmnt. A. Ka. Kh. K„.i 

i3j:UfSigK,.i(Sd,A,K«)5r^tf. 
[007 1] laSiJir/Hl 5{^^^v^•C. iier-^'T- 
^^^•ft^iX/cDVDT-^;^^' l*^'DVDri^— \'l 3rt 



{cffiASitSi:. XTyrs60X\ S!^aiLiliEl4 

*»/i>3tf-1^fil«. -t^rb^, A. Ka. K„, K„.i 
fciO^SigK(,.i(Sd,A,K„)$:M;2|itiJt. CC I^iSE^VA 

-;H5{J, JfetPaUvTi^lc. Sd, A, K„fcJ:t;f 
KJ$rfflV^TTV:?;^S=SSigKA., (Sd,A.K„) S:«?aE-r 
S. «liE5!)<^-CA^ltf, S(lW4::^-f'yrs6 2'^ 

•yrs6 3'\ji;^, T-^'S0S4*mihSn.5). 
[ 0 0 7 2 ] jTU i^i-Jl-f^ X9(r>J^-yi^T-yrz}\f- 
(DVFmm^^tiKDT. 01Ofe:*UclEliiia3O 

(Dmmmmi. mi ecoyv-^^—yx'^^tii. m 

lOfcit/fEIl 5(,#Hgt. ;?.X77-s7 0i3j:t/s7 
U±. S*liatJ:Ollff$*lSJ:d5r>?.T«yrs6 0 
feJ:t/s6 1 tPltT-S>l.. t t^*i5^U:ic^i5tt 

jf. WMco>miiXT'yrs7 2X'ii^jth, m. 

:^;^T-^^^5'±T'^6<J=5^^t»#tf|Jffl^tg/t>^>T'^) 
«iiE^^**«3»T'J)fl{?, XT>yTs7 3tCtiV^ 

T, ^;^^aiL^a3 6*<»i=a;^^5feT-fx^'3 5<o^;^ 

iiil^m^M^(>Scim^ii!,t. CC I^S3 3 

{4, A03t-fsi7-<-;i/K$-3t-v>';^j&»^>y- 
^rnt-^^t. >rix&A' fcLTffi^^-rs (s7 
4) . CC I^^3 3{4, TV^';l/W=feSigK 
H-i(Sc,A')S:|f«U (s75) , XT-yrs7ex. ^ 
§)i^?^^feT-f:^^'3 5<0T-^'m^3li, Sd, A. 
K„. K,. SigKA.,(Sd,A.K„). A' j3j:t;SigK„-i(Sc. 

A')$-«§atf. 

[0 07 3] HSfcit^l 7^^^5^,^-c. y-^rnt 

{4, Xr-yrs80T\ if^^ttit^El 4*iT^:^^'3 
5iOS?i^a}Ul?fflSi5^J-2A>/i>Sp&Sg^ttl1-, i5!;?iait 
SSI 4(4*/^. ^<7)THXi^<;)r-i?mi3i}^t^^^ 
-^ffiffi. -r^ri?^. Sd. A. K„. K«. SigKs-,(S 
d.A.K„), A' fcJ:t^igK„.i(Sc,A')$-M;^'ai-t ( s8 

1) , CC I«!E^1 5«4. OV%T\ Sd. A. K„S:ffl 
V \XT'y^ ;WS«SigK,. , (Sd. A. K„ ) ^mtt& ( s 8 

2) . CcO^T'yrfi, W!iaom2gi5^T'fflv>^c=>f 
-K„ g#*-m$n:tt,^OT'^^V^C: t ^IME-tl. ttO 
X'J)I). ^iO^Aii^Urtixff, S4J4ffl±§^il. (;?. 
T«yrs 8 5 ) . «llE*<)«arC*><t{f , act^T-yrs 
83T\ CCl;g|iEti^'i-;n 53!p\ Sp, A' iJj; 
i;fK„ S:fflV^-C^2c7)TV^';l^«SigK«.i (Sc,A')<0^ 
liESrlf^. t)L. Sp=Sc^4>Jir, dcoj^ryrtt. 3 
t-$ix;tT-f;^^i<**^'3e-§ix7tt>(7)Tl4^v^:: 
tSrSL, J:oT. m2iSft3tr-cO||4^ffiiJ:-ri., 
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( s 8 4 ) s 3 X'^j:imim.im±^tii ( s s 

5) . 

[0074] ^mzxi>umi, immmzMbx- 
s¥F<oyF«mmcr>ti>ibcr, R o mmim^i^-rh x-? 

- H R AM;><* 'J Sr-^tf. 

[ 0 0 7 5 ] ^ /i, i:f^liT;ud'y XAtS':f<:^^t 

[013 *^HBlc<f:SDVDT^;^^0«tB&@T'J) 
[02] 01<OT^X^S:lBt^5^*fcffiffl§tiS 
[S3] nh-|l&±§n/::T'fX^iS:f^^-tS;t4^{c 

[04 ] 03OiB^a(^iif^S5t1-7n-0T-J) 

0T'S)S. 

[06] m5ff)ri'-^<r)mF^^7u-mx'h 

[07] at-irafll«<om^co0l|{=il-:J<, 03 CO 

-mx'hi>, 

[08 ] :^mm.(m>,zih a v>ytt*^lc J: 
OfiMStiS'^^iB^BoiRB&rn ./ mx:h^ . 



[09] 08WiBMiga<7)IM^Sr*-r7n-0T3i 

I.. 

[010] im^mizmm s tts^t^ ^^BjtJ: h 

[011] 01 0^ieiiSltl<OlW^&Srf 7o-0f 

[012] 3r';i;-f;PT-fX^'«03tf-*iff$ti.^:v^ 
08<oiEii^ii<7)i¥iNiiSf^?-s^t7o-0t'S) 

I. 

[013] H5fetJ;^i:LTV^2,T^X^'*^012tC 

LTtis^lftf^ttieo Tians ttT I ^1. Ji^to0 5 cor 
[014] :t'J>''-f;l^T-fX^'A>^>oil5icoaf-4 

7O-0t'3bS. 

[015] S±ti3i:LTV^ST-fX^'A<014CO 

^mmz^^xtm^tix\^i^(o. mscori^- 
■^cop»f^s-s^-f 7 o-0t:'S) I. . 
[016] !2»*(0t~:? mm 1 4cO|2gaW^jC 

tMoTiS«$tlTV%;t^c7)01 OcOieMSiaoi^lft 
i^i^t7\3-mX'$>i>, 

[017] S4LJ:3fcLTVM,7'-fX:?*<016C 

^L7tfe«lijf^t«-5Tiait§ixTV>l)%^<0, 05CO 

ru~^cDmmn^t:^yu-mx'hh, 
1 dvdt-<;^^' 

3 T-^'^l^ . 
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